Abstract: Introduction: Low birth weight (LBW) means that the weight at birth is < 2500]. LBW has significant role in neonatal mortality and morbidity [12] . Generally its known that the causes of LBW is multi factorial. Regarding KSA the incidence was found 7.4. Objective: Of our study to find out risk factors associated with delivering LBW babies in Hail region KSA like (Maternal age, Education, occupation, monthly income, ANC, Supplementation, maternal smoking, Gestational age, Babies gender, birth order, Previous recurrent miscarriage and Previous history of LBW baby). Methodology: the design is case control study; cases are women who delivered babies weigh <2500 g while control are women who delivered baby weight ≥2500g. Our data were collected from two hospitals in Hail; maternity and general hospital through structured questionnaire. We collect data from 500 delivered women (200 cases, 300control) during the period from October to December 2015.Analyses Using SPSS, P-value was taken. Results: Out of 15 possible risk variables analyzed, 3 were found significant. Baby gender (P<0.05), gestational age (P = <0.05), and passive smoking (P=<0.05). Conclusion: passive smoking, gestational age, and baby's gender had significant effect on LBW babies
Introduction
LBW means birth weight is < 2500g [1] , [2] .When the weight is < 1500 g we defined as VLBW and this associated with about 50% of the neonatal deaths [3] . During the last two decade the incidence of LBW had increase because of an increase No of preterm's [3] .
LBW is a global health problem with different geographic distribution. Latest estimates suggest that LBW babies constitute about 16% of all live births, with 19% occurring in the least developed and developing nations and 7% in the developed countries [4] . According to WHO report 11% of infant have LBW in the middle east [5] .Regarding KSA in one study in Riyadh (1987 Riyadh ( -1988 ) the incidence was found 8.4% and when stillbirth excluded it became 7.4 [6] , this is in agreement with 2 nd study in Riyadh (1992 Riyadh ( -1995 [7] .
LBW has significant role in neonatal mortality and morbidity [8] . LBW babies have increase risk of developing neuro-developmental disorders and learning disabilities compared to the normal children [5] . The long hospital stay and treatment of complication will have more financial cost on health services [9] . Also during childhood medical condition like asthma, ear infection and upper and lower respiratory are more common in LBW babies [10] .
Usually LBW is caused by either prematurity or (IUGR) [11] prematurity is defined as delivery of the baby between 24+0and 36+6 weeks of gestation. While IUGR is define as failure of the fetus to reach its genetic growth potentials, this usually result in reduced the weight of the fetus [12] .
Generally it is known that the causes of LBW is multi factorial [8] , some of these factors can be prevented like alcohol, smoking or drug use during pregnancy [13] .
Literature Review
Maternal age in one study was found to be significant risk factors of LBW especially for women who were older than 35 years (P< 0.004) [14] .
Maternal education has been taken as one of the risks factors for LBW, the women who had bachelor degree or higher education the percentage of LBW was 43.3 %. [15] . conversely other study in Bangladesh showed that the women who had primary or secondary education the percentage of LBW was 30.5% and for the women who had a collage degree or above the percentage of LBW was 8.3% (P<0.001) [16] Other factor like mother occupation had been studied, the type of work and the standing and sitting hours may affect, and this in harmony with study which was performed by Johns Hopkins University showed that the LBW rate was higher among the standing group 5.5% compared with those in the sedentary jobs 4 % and active groups 4 %, but this association was not significant when confounding factors were controlled [17] . Another study revealed that the Housewife women had 80.5 % of LBW and for working women the LBW percentage 19.5% (P<0.01) [16] .
Antenatal care is found to be one of the factors associated with LBW as the more visits the more heath education, the more screening for complication and the more supplement given. In Oman there was study which found that 15.1 % of women who had less than 4 ANC visits have LBW infant and 84.9 % of women who had more or equal than 4 ANC visits have LBW infant [18] . Conversely another study found out that women who had poor quality antenatal care the percentage of LBW was 39.8 % and women who had Licensed Under Creative Commons Attribution CC BY average quality antenatal care the percentage of LBW was 60.1 % (P<0.001) [16] .
According to the study of quality of antenatal care and its dose-response relationship with birth weight in a maternal and child health, the mean birth weight of the babies increased with an increase in quality of antenatal care, the babies of the mothers who had 6+ antenatal visits were found to be 727.26 g heavier than those who had 1-3 visits and 325.88 g heavier than those who had 4-5 visits [19] .
The effect of use of supplementation during pregnancy like folic acid, iron and calcium is studied in many researches. Folic acid had role in prevention of neural tube defect if taken during the first trimester of pregnancy [20, 21] , as these congenital anomalies will lead to IUGR and so LBW [12] . One study about the use of Multivitamin/Mineral Prenatal Supplements and the outcome of pregnancy showed that usage of prenatal supplement the 1ST or the 2ND trimester was associated with a diminished risk of VLBW infants [22] . In rural Gambia there was study done about effects of maternal dietary supplements on birth weight and prenatal mortality found out that the use of prenatal supplements significantly increased birth weight, particularly during the nutritionally debilitating hungry season (June to October) [23] .
Cigarettes smoking had an important effect on the fetus, as smoking will reduced placental perfusion leading to IUGR [12] . Number of studies has found that prenatal smoking is associated with a reduction of birth weight of offspring by 150-250 grams (g) [24] . Other researches has related smoking during pregnancy to other problems such as low birth weight, preterm birth, intrauterine growth retardation, placental abruption, and sudden infant death syndrome [25] .
We had one study done on Arab women in Qatar and it showed that a larger proportion of mothers who gave birth to an LBW child were cigarettes smoker (5.3% cases vs. 3.8% controls)(p<0.164) [26] . Similarly another study done in Iraqi, 150 women not exposed to passive smoking at home and 150 women exposed to passive smoking. Exposed women had a 3.07 higher risk of having LBW baby (P < 0.05).The mean birth weight of the passive smoke-exposed babies was significantly lower than that of the non-exposed babies (P < 0.001) [27] .
History of recurrent miscarriage and Previous history of LBW may be one of the factors associated with LBW.As there are common factors which can lead to the miscarriage as well as LBW like anti-phospholipids syndrome [22] ,similar result was found in study done in Bangladesh, which found that the women who had not experienced any previous miscarriages the percentage of LBW was 35.1% and the women who had a previous miscarriages the percentage of LBW was 5.5% the relation between abortion and LBW is statistically insignificant [16] .
Two studies in Nigeria and Jordan found that women who had a previous LBW baby, she has significantly higher risk of another LBW baby (28, 29) .
Monthly income as one of the predictor of social class can affect the birth weight as low income associated with poor nutrition and may be even male nutrition which may lead to LBW. We had one study which found that women who had Yearly income Below average per person the percentage of LBW was 85.1%, while women who had yearly income above average per person the percentage of LBW was 14.8% (p<0.001) [20] .Sex of the baby may had relation with LBW as male babies are heavier than female. One study found that the male babies 1st born term of mothers were found to be 45 g heavier than female babies. Also in preterm babies, the males outweighed the female babies by 111 g, the mean birth weights were 2089 g and 1978 g respectively (P<0.001) [30] .
Study Objective
To determine the association between LBW and maternal age, education level of the mother, mother's occupation, ANC visits, usage of prenatal supplements, active and passive smoking, previous history of recurrent miscarriage, family income, gestational age, order of the baby, gender of the baby and previous LBW baby.
Material and Method
Our study was conducted in Hail city KSA. It is big city situated in the north of KSA.
We collect our data from tow hospitals; the first one is maternity hospital which is biggest referral hospital for all Hail region, the second one is Hail general hospital which is smaller than maternity hospital.
Our study design was cross sectional study, cases are Saudi women who delivered babies weigh <2500 g while control are Saudi women who delivered baby weight ≥2500g.we exclude from study any women with any medical disease, any women who delivered babies with obvious congenital malformations or Fetal death also any women who delivered multiple babies like twin's babies.
Our sample size was Control 300 women Case 200 We collect data through personal interviews using a structured questionnaire during the period from October to December 2015, a research approval was obtained from the Dean of the College of Medicine at the University of Hail, full explanation of the study was provided with the questionnaires given to each participant prior to their recruitment, explaining the purpose of this study.
The data were revised, coded and analyzed using SPSS, version 16. Descriptive statistics were computed for all variables. Chi-squared were used to test the differences between maternal characteristics among LBW and NBW for categorical variables. P< 0.05 was considered as statistically significant.
Results
Our result showed that the common age group was 20-29 years, (65%, and 57.67%) in cases and controls respectively. And we found that there were no statistically significant Regarding antenatal care almost all mothers in both case and control groups had regular ANC visits and there was no significant association (P = >0.05). Also there was no significant association between LBW and supplementation usage during pregnancy (P = >0.05) as shown in (table 4. 2)
Regarding active and passive smoking women. We compare between LBW and NBW infants in terms of maternal active and passive smoking.
For active smoking: there was no significant differences in both groups (P-value>0.05) whereas in passive smoking (Second Hand Smoking): there was a significant differences in both groups (P-value< 0.05) as shown in (table 4. 3).
Regarding comparison between LBW and NBW infants in terms of gestational age, baby gender, birth order, previous history of abortion and previous history of LBW baby.
There was significant association in the gestational age and baby gender in both groups (P <0.05) (P <0.05) respectively. We found that there were no significant differences in birth order, Previous history of abortion and previous history of LBW baby in both groups (P >0.05) (P >0.05) (P >0.05). As shown in (table 4.4) 
Discussion
The aim of our study was to found out possible risk factors associated with LBW. Our study showed that 65% of the LBW group came from women age between 20-30 years although this is not statistically significant this age group now is common age group for marriage and may be most of these women had their first baby with little health education knowledge, other things we exclude any women with medical disease and as we know the age group abve40 is the age of most medical diseases [12] from literature two studies suggested that maternal age was a risk factor for women who were older than 35 years or above (14, 15) .
Our study also found that 57% of the cases had university degree education or higher although it was not statistically significant (p=0.053), this may be duo to most of these university degree or higher women are working women and may had long period of standing [17] . Similar study done in Ohio which found that the women who had high school education or less the percentage of LBW was 11.13 %,for the women who had bachelor degree or higher education the percentage of LBW was 43.3 %(P< 0.0001) [19] . Unlike study in Bangladesh which found that the women who didn't have any education at all, the percentage of LBW was 61.1% (P<0.001), for the women who had primary or secondary education the percentage of LBW was 30.5% and for the women who had a collage degree or above the percentage of LBW was 8.3% (P<0.001) [16] this may be related to the income which contribute so much in these countries.
In our study 49% of the cases are working mothers while in the control group 41% are working but this was not statistically significant. our explanation may be because working women usually stand and sit for long period and this may decrease the blood supply to fetus and so the fetus growth decrease which finally lead to LBW, the type of job as well as the working hours has role in why some women had and others not, most women here are teachers or nurses and the standing hours may be more (12, 17) Other study from Bangladesh found that 80.5% of the house wife had LBW while 19.5 %of working mother had LBW [20] ,this may be explained by the higher income of the working women as they depend manly on women income and so they can feed them self with good nutrient and so good nutrient to the fetus.
In our study we found that the most of our study population had regular ANC,86% of the cases have LBW in spite of the finding there is no significant relationship (p=0.338), this may be due to good antenatal care coverage in Hail region KSA as it is free and available even in remote areas. Regular antenatal care will prevent, detect and treat factors which negatively affect the baby also it provide advices and health education about food, supplementation and effect of smoking and alcohol [12] ,also small sample size of our study may had role in our result. Another study done in Oman, found that ANC visits significantly independent to the LBW [18] , while two studies done in Bangladesh showed that there is a significant relationship between ANC visits and birth weight (p<0.001, OR=29.386) (p=0.001) (20, 23) . Our study assessed the use of supplementation during pregnancy and we found that 66.5% of the cases took their supplementation regularly while 70% of control did this means most of the study population has regular supplementation of iron, folic acid and calcium, this may be explained by their regular ANC but at the end there is no statistically significant relationship with LBW (P= 0.237).This may be explain by in our study we exclude babies with congenital anomalies as we know folic acid prevent congenital anomalies like neural tube defect (12, 20, 21) .We had two studies first one found that the risk of VLBW was decreased sevenfold with a 1 st trimester use and six fold when prenatal supplements were used in the 2 nd trimester [2] ,the other study in rural Gambia found that the use of prenatal supplements significantly increased birth weight, particularly during the nutritionally debilitating hungry season (June to October). Weight gain increased by 201 g (P < 0.001) in the hungry season, by 94 g (P < 0.01) in the harvest season (November to May), and by 136 g (P < 0.001) over the whole year [23, 31] .
Our study showed that 2% of the cases were active smoker while 1% of the control were, but this was not statistically significant (p=0·180) this may be due to small number of smoker women in our study (7 women) . The effect of smoking during pregnancy was well studied as smoking will reduced placental perfusion leading to IUGR [12, 25] .It is estimated that a baby will weigh less than normal by the equation (15g multiple the number of cigarette per day) [12, 24] . This result goes with a study done in Qatar regarding mother active smoking which found no significant association [27. On the other hand our study found that maternal exposure to passive smoking is significantly associated with LBW (p=0·000). This goes with a study done in Iraq to detect relation between passive smoking and LBW [27] .
Regarding the relation between gestational age and LBW, our study found that 28.5% of the cases are <37 weeks while 4.6% of the control had. We found this relation was statistically significant (P = 0.000), this goes with study done in South India found that there was significant association between gestational age and LBW [30] as preterm babies are usually small because they delivered prematurely and as gestation age advance the growth and weight of the fetus increase.
Also our study showed that being female is risk factor for LBW and this was statistically significant (P =0.034), this may be explained by most of women when they know the gender of the fetus is male they are more keen for antenatal visits and concern more about their nutrient [29] , this goes with most of the literature such as south India study as they found in preterm babies the mean weight of the female was1978g and for male was were 2089 g [31] . Unlike study in India showed that the there is no association difference between gender and LBW (P-value >0.05) [32] .
Regarding the birth order our study found most of the LBW are being the 1st baby (43%) but this does not reach the statistical significance level (P = 0. 378), this may be explained by primgravida mothers may be have poor health education and her nutrient is deficient also first pregnancy associate with psychological disturbance which lead to her Licensed Under Creative Commons Attribution CC BY poor nutrient [33] , other study in South India and in Malaysia found that there is association difference between baby order and LBW (30, 32) .
Regarding family monthly income our study showed that those family with low income<3600 SR had higher percentage of LBW 51.5% although this is not statistically significant this may be explained by the less income the less nutritional support the less socioeconomic status, this goes with study done in Bangladesh which found that women who had yearly income below average per person the percentage of LBW was 85.1%.while women who had yearly income above average per person the percentage of LBW was 14.8% ( p<0.001 ) [16] .
Our study showed that women with Previous history of recurrent miscarriage (3 times or more) are less likely to have LBW (20.5%) although this is not statistically significant. This may be because we exclude women with any medical disease like hypertension, anti-phospholipids syndrome which may contribute to LBW and recurrent miscarriage [12] .Our study goes with study did in Bangladesh, which found that the women who haven't experienced any previous miscarriages the percentage of LBW was 35.1% and the women who had a previous miscarriages the percentage of LBW was 5.5%, so the relation between abortion and LBW is statistically insignificant [16 ] .
We studied the relation between women with previous history of LBW and LBW and we found that 76% of the cases had no previous history of LBW but this was statistically insignificant and may be due to our study exclusion criteria as above. In the same time other studies found that women who had a previous LBW baby, she has significantly higher risk of another LBW baby (P< 0.05) [28, 29] .
Conclusion
Based on these study findings  There is significant difference between case and control in term of passive smoking, gestational age, and baby's gender.  There is no significant difference in maternal age, education, occupation, monthly income, ANC visits, and supplementation usage during pregnancy, active smoking, birth order, previous history of recurrent miscarriage, and previous history of LBW baby between two groups. 
